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IN THE MATTER OF THE GAS RESOURCES 
PRESERVATION ACT BEING CHAPTER 19 © 
OF THE STATUTES OF ALBERTA 1956. 


The Oil and Gas Conservation Board, 
Calgary, Alberta. 


LETTER OF TRANSMITTAL 


The attached material is filed with the Board in support of 


the position of the City of Calgary respecting the pending application 
of Westcoast Transmission Company Limited and Alberta and Southern 
Gas Co. Ltd. to export gas from the Province of Alberta. 


The said material is also relevant to any other application 


which may be made to export gas from the Province of Alberta. 


Evidence will be adduced to support the said material. 


Attention is drawn to the provisions of the Gas Resources 


Preservation Act whereby certain mandatory statutory duties are 
imposed on the Board. Reference is made in particular to the follow- 
ing provisions: 


"3, The intent, purpose and object of this Act 

is to effect the preservation and conservation of 
the oil and gas resources of the Province and to 
provide for their effective utilization having regard 
to the present and future needs of persons within 
the Province." 


"8,(1) The Board shall inquire into and hear the 
application and, with the approval of the Lieutenant 
Governor in Council, may 


(a) grant a permit for guch period and 
subject to such other terms and conditions 
as the Board may prescribe." 
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" 


(3) The Board shall not grant a permit for the 
removal of any gas from the Province unless in its 
opinion it is in the public interest to do so having 
regard to 
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(a) the present and future needs of 
persons within the Province, and 


(b) the established reserves and the 
trends in growth and discovery of 
reserves of gas in the Province,'' 


eeeoeeees3sveee 


"9, Without limiting the generality of clause (a) 
of subsection (l) of section 8, the terms and con- 
ditions prescribed ina permit may include 


(a) the pool, field or area from which 
the permittee may remove gas or the 
point at which the permittee may remove 
gas from a pipe line in existence or to 
be constructed, 


(b) the annual quantities of gas that may 
be removed by the permittee from each 
pool, field or area or from such pipe 
line during the interval or intervals set 
out in the permit, 


(c) the maximum quantity of gas that may 

be removed daily from each pool, field or 
area designated in the permit or from such 
pipe line, 


(d) the conditions under which the removal 
of gas by the permittee may be diverted, 
reduced or interrupted, 


(e) a condition that the permittee will 
supply gas at a reasonable price to any 
community or consumer within the Province 
that is willing to take delivery of gas at 

a point on the pipe line transmitting the 
gas, and that, in the opinion of the Board 
can reasonably be supplied by the permittee, 


(f) the period for which the permit is 
operative." 


The City of Calgary does not oppose the export of natural 
gas provided that its position relative to the supply of natural gas is 
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amply protected. Such protection includes: 


(a) that provision be made for the requirements 
for natural gas for all present and future needs 
of the persons living in Calgary for at least a 
period of 30 years, 


(b) that this supply of gas be safeguarded by 
setting aside for such purpose gas fields already 
discovered in the near vicinity of Calgary without 
the necessity of the construction or use of costly 
pipe lines, 


(c) that future gas sources which may be found 
which can supply economically gas for the in- 
habitants of Calgary be dedicated for the supply 
for Calgary, 


(d) that a fair price be fixed for such natural 

gas which price shall not reflect the export demand 
and that corporations seeking to obtain export shall 
be required to supply gas at such price, 


(e) that the Board make such orders and directions 
as are necessary to give effect to the foregoing. 


DATED at the City of Calgary, in the Province of Alberta, 
this l6th day of January, A.D. 1958. 


Respectfully submitted, 
THE CITY OF CALGARY 


"S.J. HELMAN" 
"E.M. BREDIN" 


Of Counsel for the City of 
Calgary. 
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January 971958; 


ye) SEELeN ATI ss (2. tos, 
800 Lancaster Building, 
CALGARY, Alberta. 


Dear Sir: 


Four technical reports have been prepared and are attached. 
The reports deal with various phases of the matter of the price and 
supply of natural gas to Calgary consumers, and other consumers on 
the Canadian Western Natural Gas System from Calgary to Lethbridge, 
Lethbridge to Taber, and Lethbridge to Cardston. 


Mr. Martin, in his report, has shown a marked increase in 
population over the figures used by the Canadian Western Company. 
The annual consumption figures used in my report are those projected 
by the Canadian Western Company in Exhibit 24. The annual increase 
in consumption is 2.6 BCF in 1960, and has been continued at that 
same amount each year for thirty years. 


This means in effect that the more people in a metropolitan 
area, the lower the annual increment of population, and the lower the 
rate of industrial growth. This assumption is not a sound one, and is 
in fact likely to be proven incorrect. The larger the population, the 
greater the growth of industrial consumption of fuel, is a sounder 
conclusion. 


Time did not permit a recalculation of the Canadian Western 
requirements based upon Mr. Martin's data. Mr. Martin and myself 
completed our respective reports at the same time. I believe that 
the requirement data shown in Exhibit 24 is too low by a substantial 
amount. 


Mr. Workman and Dr. Flock have examined the Calgary 
Field in detail; and their evidence will show, that the marketable 
natural gas reserve is about half that estimated by the Westcoast 
Transmission Company. Even this estimate will depend upon the 
cost of wells, cost of producing them, and the revenue to be derived 
from them. Sulphur is the largest single product. Itis quite possible 
that the production per well will be too small in the year 1980 to 
warrant further drilling. 


A plan for the future supplies of gas to Calgary has been put 
forward by the Canadian Western Natural Gas Company Limited. It 
included the purchase of gas rights at Carbon, the reserve of which 
was estimated by Canadian Western at 206 BCF. A price for proven 
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land was set at $800.00 per acre, and for probable acreage at 
$300.00. Any acreage could be changed from probable to proven by 
the drilling of one well per section of land. The cost of drilling a weil 
at Carbon, completed for production, is approximately $80,000.00. 
The total acreage involved is by Canadian Western estimate 19,000 
acres, or 30 sections. The option with Shell Oil Company covers 
5168.2 proven and non-proven acres. Any other contracts held by 
Canadian Western covering acreage in this area have not been 
produced to this date. 


It has been proposed that Carbon would be used to supply 
peak load, and a lé-inch OD pipeline to Calgary would be built at a 
cost of $2,700,000.00. Another pipeline, twenty miles long, would 
have to be built from Calgary to a point on the Sarcee Reserve, to 
connect with the Alberta Trunk Line. ‘This line might have to be a 
20-inch OD line, and its cost will have to be considered. 


The general idea behind the proposed Canadian Western plai 
was that gas would be purchased from Alberta and Southern on a 70% 
load factor basis, and the consumers of gas in Southern Alberta 
would pay all the cost of making this possible. The alternative 
offered is that Canadian Western would buy gas from Alberta and 
Southern at a price 1.3 times the weighted average field purchase 
price, paid by Alberta and Southern. 


My objection to the proposed Canadian Western plan is 
based upon the fact that space heating consumers on the Canadian 
Western system are penalized because they use more gas in winter 
than in summer. The Calgary system has a low load factor, of 
around 35% for space heating, and just over 40%, when industrial 
consumers are included because of cold winter days. Load factor is 
defined as the average consumption per year divided by the consump- 
tion on the coldest day of the year. 


It is my opinion that there should not be any penalty to the 
Canadian consumer for load factor in any contract between an 
American export company and an Alberta producer. The gas reserve 
is located in Canada, and not in the United States, and no consumer 
in Canada should have to pay more in any gas field for gas than any 
other consumer. An example is the Sarcee Field, now under contract 
to Alberta and Southern Gas Company Limited. At a load factor of 
70% the price is the weighted average field price paid by Alberta and 
Southern; but Canadian consumers need this gas at a lower load 
factor than 70%. The price to be paid to Alberta and Southern would 
then be 1.3 times the weighted average field price paid by Alberta and 
Southern. The consumers in Southern Alberta should not be the 
victims of any such discrimination, especially so in this case, as the 
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gathering and treating of the Sarcee gas, as shown in my report, 
could be handled in the most efficient manner by the existing Madison 
Natural Gas Company plant at Turner Valley, and become part of the 
Turner Valley system. 


Calgary consumers have been paying for large gathering 
lines, treating plants, and for wells for forty years; and they can 
continue to do so in future, without any large and unnecessary 
expenditure in the years 1958 and 1959, relating to the Carbon Field 
development. 


The Calgary consumers should not have to depend upon any 
export pipeline for gas; but should have clearly defined gas reserves 
dedicated solely for the use of Southern Alberta consumers. These 
reserves should include the Foremost, Bow Island, Okotoks, Calgary, 
Jumping Pound, Sarcee, Turner Valley, and Sundre - Westward Ho - 
Harmattan and Crossfield fields. 


The reserve of 1220 BCF in the Sundre - Westward Ho - 
Harmattan - Crossfield area is classified at present as associated 
with crude oil production, and may not all be available until 1982. 
Because of this factor there may be some merit in the idea of building 
a smaller diameter line than 16-inch to Carbon to buy gas at so much 
per MCF. However, the length of the line for such a small reserve 
as 206 BCF will make it very expensive gas. In any event it would 
not be required until 1963. 


It is my opinion that no corporation should have the right to 
set by contract any load factor in a gas purchase contract. Any such 
condition should be set by the Oil and Gas Conservation Board. If 
Canadian Western wishes to purchase gas from Carbon at a 10% load 
factor, that should be settled by the Board, and not by any contract. 


The total gas reserves available, including all the gas fields 
near to treating plants at Jumping Pound, and Turner Valley, or to 
the transmission lines of the Canadian Western Company including 
Carbon amount to 3231.7 BCF. This includes 1220 BCF, which may 
not all be available until late in the 1980's. The estimated needs of 
the Canadian Western system amount to a minimum of 2273.6 BCF. 
The daily peak load, which is so important a matter to all consumers 
of gasona -40°F morning, will amount to over 700 million cubic feet 
in 1987, and even in the year 1968 the peak day would require 400 
million cubic feet. To supply a peak day of 700 million cubic feet 
will require substantial gas reserves, the whole capacity of which 
will be needed for winter months. The annual quantities sold will 
amount to overll5 BCF by 1987. The overall load factor of this 
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market in 1987 will be 42%. 


It is estimated that to supply a peak load of this magnitude 
will require gas reserves of 4220 BCE. The Deliverability Table, 
given in my report, shows that 843 BCF will be used from Sundre - 
Westward Ho - Harmattan or Crossfield by 1987. If the Board should 
decide that this gas cannot be released until the oil has all been 
produced, thenadditional non-associated, low acid content gas will be 
needed by Southern Alberta consumers by 1963. The trend of growth, 
and the rate of discovery of reserves may provide sufficient market- 
able gas in the next five years to replace the Sundre - Westward He - 
Harmattan - Crossfield associated gas reserve, 


The plan proposed in my report is designed to provide 
Southern Alberta consumers with an adequate supply of gas; and 
without any large and unnecessary increase in cast to them for some 
years. 

Yours truly, 


mS.J3. DAVIES" 


5.J. Davies, P. Eng. 
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Subsurface Geology of the Calgary Area 


with Special Reference to the Gas -Producing Formations 


by 
lobes Workman, Pang, 


‘Canadian Stratigraphic Service Ltd. 


Calgary, Alberta 


‘The geologic strata utderlying Calgary down to the bass 
of the Crossfield member of the Wabamun group of formations is 
shown in Figure 1. Of these the gas-producing rock units thus far 
discovered are the Basal Quartz sand, the Elkton lower porous 
member of the Turner Valley formation, and the Crossfield memb: | 
A cross-section A-B (Figure 2), extending in a west-to-east direction 
across the north-central portion of the map-area designated as the 
Calgary area in this report, shows the thicknesses and relations of 
these units to each other, and their attitude with relation to a horiz- 
ontal base line 3000 feet below sea level. 


The normal structure of formations in this vicinity, that 
have a fair uniformity of thickness and are parallel to each other, is 
shown by the map of the geologic structure of the base of the Exshaw 
shale (Figure 3; the Exshaw base is shown in the cross-section, 
Figure 2). This shows a practically flat surface rising due eastward 
between Bearspaw 22-9 and Beddington 8-34 at a rate of 97 feet per 
mile and from thence east-ward at a rate of 68 feet per mile. 


Basal Quartz Sand 


"Basal Quartz" is the term popularly used to designate 
the quartz sandstones which occur in the lowest portion of the Blair- 
more formation. These sandstones, having been deposited on an 
unevenly eroded old land surface by an encroaching sea, are very 
irregular and lenticular in occurrence, and vary from clean quartz 
sand to some salt-and-pepper (quartz-and-chert-grained) sandstones 
to argillaceous sandstones to sandy clays to clay containing very 
little sand. In very basal portions of the deposits pebbles and 
boulders of chert, which were remnants after weathering uf the 
Mississippian limestones, commonly occur in any of these types of 
sediments. 


In the Calgary area the following general succession of 
basal Blairmore deposits is recognizable, their unit thicknesses 
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being shown: 
Lithology Feet Thick 


1. Sandstong,quartz containing some chert 

and glauconite grains, very fine to fine, 

mostly compact with calcite cement and 

some interstitial clay, varying in some 

localities to porous zones in which occas- 

ional spotted oil or tar shows are noted. 0 to 25 


2. Sandstone, quartz, very fine to medium 

grained, compacted with a matrix of light 

to medium grey, cream, buff, light brown 

and, in places, red and yellow, putty-like 

clay; grades to sandy clay and some clay 

without sand, 0 to 100 


3. Sandstone, quartz, very fine to fine to 

some coarse, in places conglomeratic with 

chert pebbles and boulders, more or less 

porous (Basal Quartz) 0 to 61 


4. Shale, green, grey, waxy to putty-like, 
containing some sand and commonly many 
chert pebbles and boulders (Detrital Zone) 0 to 35 


These four units are shown on cross-section A-B 
(Figure 2). They are variable not only in thickness but incomposition, 
and in each there may occur lenses of porous white to grey quartz 
sand that might be of importance in gas production. However, Unit 3, 
which produced gas in the North Calgary 25-11 well appears from the 
present study to be the most persistent and porous sand body. There. 
fore, this is here described as the Basal Quartz sand, of importance 
to the City of Calgary for its gas possibilities and as a storage reser- 
voir. 


The areal distribution and thickness of the Basal Quartz 
sand is shown in Figure 4. The unit is not present at the location of 
the Delacour 5-3, Calgary 36-10, and Chestermere 18-11 wells but 
immediately to the northeast in Kathryn 3-2 and to the southeast at 
Shepard 10-15 thicknesses are 45 and 61 feet, respectively. Westward 
from the crescent-shaped edge thicknesses vary with some regularity 
to a broad area in the vicinity of Calgary itself where they are near a 
minimum of 10 feet. 
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Not all of the Basal Quartz is porous. Figure 5 shows the 
thicknesses of the porous portion as determined by sample and core 
studies and electrical logs. Porous sands over 10 feet thick occur in 
a crescent-shaped area just west of the eastern edge of the sand body, 
whereas elsewhere they are less than 10 feet thick, 


The geologic structure of the top of the Basal Quartz sand 
is shown as Figure 6. It rises to the east from Bearspaw 22-9 to the 
North Calgary 27-6 well at a rate of about 83 feet per mile, having 
slightly less slope than the normal structure of the area (Figure 3). 
Further east, however, it continues to rise at a rate of only 29 feet 
per mile to the Kathryn 3-2 well, which contrasts considerably with 
the normal slope of 68 feet per mile. Thus the gas-bearing sand 
occupies a somewhat terrace-like position east of the City. The 
cause for this difference of structure was probably the uneven surface 
of the Mississippian rocks which governed the depositional thickness 
and distribution of these basal Blairmore deposits. The relations may 
be observed in Cross-section A-B (Figure 2) and the situation will be 
explained further in a description of the underlying Elkton Member. 


Producable quantities of gas were found in the Basal 
Quartz sand in the North Calgary 25-11 well, and gas was obtained in 
the North Calgary 27-6 well when perforated at 7328 feet opposite the 
sand. A little black tarry oil was obtained in Kathryn 3-2. These 
wells are located in the northeast part of the crescent. Southeast of 
theCity, where structural and sand-thickness conditions appear 
similar to those in the vicinity of the above wells, no significant 
shows were obtained. It is suggested that porosity and lenticularity 
in this southeast branch of the Basal Quartz may be such as to have 
allowed migration of gas further up~-dip to meet a stratigraphic trap 
elsewhere. 


The proven area of the Basal Quartz around North 
Calgary 25-11 and 27-6, as designated by Dr. D.L. Flock in the 
engineering report, is indicated in Figure 5. 


Elkton Member 


The Elkton is the ''Lower Porous" member of the Turner 
Valley formation, It contains significant quantities of gas at Jumping 
Pound, Sarcee, Turner Valley, Sundre, Westward Ho, Harmattan- 
Elkton, Crossfield, and Calgary. As illustrated by Figure 7, the 
surface of the Elkton member rises from west to east until it reaches 
its erosional edge along an irregular line extending in a north- 
northwest direction. Overlying the Elkton the 'Middle Dense" 
member of the Turner Valley formation wedges out along a somewhat 
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parallel line 5 to 10 miles west-southwest of the edge of the Elkton. 


The Elkton member in the Calgary area consists mostly 
of very finely to coarsely crystalline light grey to buff dolomite. The 
coarse crystals are largely dolomitized crinoid segments; the fine 
crystals form the matrix of the rock. In the lower 30 to 50 feet of 
the Elkton in Beddington 8-34 and North Calgary 27-6, as shown in 
the cross-section, Figure 2, there are beds of limestone, largely 
erinoid fragments, which have not been dolomitized. The Elkton in 
the Calgary 36-10 well is almost completely undolomitized coarsely 
crinoidal limestone though a part of it is somewhat chalky because of 
weathering. . 


Penner* pointed out that the Elkton can be divided into 
three submemters. These, together with their thicknesses in 
Bearspaw 22-9 and Shepard 2-6, are as follows: 


Submember Bearspaw 22-9 Shepard 2~6 
A. Upper porous 24 60 
Middle dense 30 70 
Bo | Lower porous 70 4 


The limits of the three units are not well defined in the 
micrologs, sample cuttings, and cores, in the Calgary area. The 
micrologs show that broadly lenticular and dense portions occur in 
the Elkton at various horizons. However, it would appear that in 
general the submembers are present and that the two upper units 
thicken and the lowest thins southward. Porosity occurs as vugs, 
intercrystalline spaces and some vertical to horizontal fractures, 
The vugs vary from pin-point size up to 1 inch in diameter, most of 
ther being 3/8-inch or smaller, having somewhat the shape of the 
crinoid fragments that were dissolved in the process of their formation. 
The lower porous submember is consistently the more porous, 
averaging 10% porosity and, in a few sarnples, reaching a maximum 
of 21%. The middle "dense" submember is only less porous than the 
other two, averaging 6% porosity. The upper porous submember 
shows considerable variation in porosity in the micrologs and averaged 
8.5% in one well and 6.2% in another. 


As illustrated by the cross-section (Figure 2) the Elkton 
member is cut off at its contact with the pre-Basal Quartz erosional 


*Penner, D.G., 1957, "The Elkton Member", Jour. Alberta Soc. 
Petrol. Geol., Vol. 5, No. 5, pp. 101-104. 
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parallel line 5 to 10 miles west-southwest of the edge of the Elkton. 


The Elkton member in the Calgary area consists mostly 
of very finely to coarsely crystalline light grey to buff dolomite. The 
coarse crystals are largely dolomitized crinoid segments; the fine 
crystals form the matrix of the rock. In the lower 30 to 50 feet of 
the Elkton in Beddington 8-34 and North Calgary 27-6, as shown in 
the cross-section, Figure 2, there are beds of limestone, largely 
crinoid fragments, which have not been dolomitized. The Elkton in 
the Calgary 36-10 well is almost completely undolomitized coarsely 
crinoidal limestone though a part of it is somewhat chalky because of 
weathering. 


Penner* pointed out that the Elkton can be divided into 
three submemters. Lhese, together with their thicknesses in 
Bearspaw 22-9 and Shepard 2-6, are as follows: 


Submember Bearspaw 22-9 Shepard 2~6 
A. Upper porous 24 60 
Middle dense 30 70 
Br | Lower porous 70 53 


The limits of the three units are not well defined in the 
micrologs, sample cuttings, and cores, in the Calgary area. The 
micrologs show that broadly lenticular and dense portions occur in 
the Elkton at various horizons. However, it would ~pear that in 
general the submembers are present and that the two upper units 
thicken and the lowest thins southward. Porosity occurs as vugs, 
intercrystalline spaces and some vertical to horizontal fractures, 

The vugs vary from pin-point size up te 1 inch in diameter, most of 
them being 3/8-inch or smaller, having somewhat the shape of the 
crinoid fragments that were dissolved in the process of their formation. 
The lower porous submember is consistently the more porous, 
averaging 10% porosity and, in a few sarnples, reaching a maximum 

of 21%. The middle "dense" submember is only less porous than the 
other two, averaging 6% porosity. The upper porous submember 
shows considerable variation in porosity in the micrologs and averaged 
8.5% in one well and 6.2% in another. 


As illustrated by the cross-section (Figure 2) the Elkton 
member is cut off at its contact with the pre-Basal Quartz erosional 


*Penner, D.G., 1957, "The Elkton Member", Jour. Alberta Soc. 
Petrol, Geol., Vol. 5, No. 5, pp. 101-104. 
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surface. By plotting the figure obtained by measuring in each well 
log the distance from a certain recognizable horizon in the lower 
Blairmore down to the top of the Mississippian strata, a map of the 
configuration of the eroded surface of the Mississippian rocks before 
Basal Quartz deposition (Figure 8) was constructed. On it is shown 
the pattern of Mississippian formations exposed at that time. 


Assuming that the 225-foot contour represents about the 
general ground level at the time, the map shows a hill about 90 feet 
high, with summit in the vicinity of North Calgary 27-6, elongate in 
a north-south direction, and flanked on the east by a valley about 55 
feet deep. The hill consists almost entirely of the Elkton member. 
To the west the eastern wedge edge of the overlying Middle Dense 
member of the Turner Valley formation reaches to the foot of the 
hill and to the east the underlying Shunda formation was exposed in 
the valley. As was suggested under the description of the Basal 
Quartz, thisis the topography that influenced the lithologic characters 
and the pattern of deposition of the Basal Quartz and the other lower 
Blairmore deposits until all unevennesses were erased by being 
covered up. 


The structural map of the top of the Elkton in the Calgary 
area (Figure 9) shows about the normal rate of structural rise west 
of the Fifth Meridian as shown by the base of the Exshaw (Figure 3). 
East of the Meridian, however, the effect of erosional truncation of 
the Elkton is to widen the spacing between contours. In fact the 
introduction of the -3750 contour makes it possible to show that the 
surface rises from the west to the top of the hill at 3745 feet below 
sea level at North Calgary 27-6, and from there descends slightly 
to the east with the wedge edge only 3755 feet below sea level. 


Figure 10 shows the thickness of the Elkton member in the 
Calgary area. Penner (op. cit. p. 101) illustrated how the regional 
thickness increases southeastward in this region. In the Calgary area 
a maximum of 150 to 183 feet was reached along the ridge edge of the 
uneroded formation which extends in a north to northwesterly direct- 
ion under the eastern part of the City. Thereafter to the northeast 
and east the thickness decreases sharply to the wedge edge of the 
eroded rock unit. 


The aggregate thickness of porous portions of the Elkton, 
as estimated from the micrologs, is indicated in Figure ll. The 
amount of porous rock decreases from a maximum of 144 feet thick- 
ness in Balzac 16-18 to 0 at the wedge edge. Although Calgary 36-10 
penetrated 65 feet of Elkton, none of the rock appears porous due to 
the fact that the Elkton consists of dense limestone instead of porous 
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dolomite at this place. From observation elsewhere in Alberta of 
similar occurrences of isolated limestone patches along the eastern 
edge of an eroded dolomitized formation this occurrence may 
similarly indicate that the Elkton strata penetrated by Calgary 36-10 
may be in a block of limestone which was isolated by erosion and thus 
prevented from being dolomitized by circulating ground waters. 


Commercial quantities of gas, without water, were 
encountered at various depths in the Elkton in the North Calgary 27-6 
well, which is situated near the top of the pre-Basal Quartz ridge. 
Calgary 27-ll, situated in a similar position, where the top of the 
Elkton is only 18 feet lower in elevation, encourtered gas in small 
quantities only in tests at various depths in the Elkton, and obtained 
considerable quantities of salt water in each test. Calgary 36-10 
penetrated impermeable rock in the Elkton, but Chestermere 18-11, 
encountering the Elkton top 80 feet higher than in the North Calgary 
27-6 well, obtained salt water in the formation. Evidently there is 
a permeability barrier between the north well and the other wells to 
the south, as was suggested by Westcoast in its October 1957 Supple- 
ment to their Application before the Oil and Gas Conservation Board, 
Section H-6, p.4. Such a barrier could be an east-west valley 
cutting through the ridge and filled with basal Blairmore non-porous 
sandy clays. 


The proven area of the Elkton around North Calgary 27-6, 
as designated by Dr. D.L. Flock, in the engineering report, is shown 
er eure ell. 


Crossfield Member 


The Crossfield member is in the middle of the Wabamun 
group, which is the dolomite formerly known as the D1 oil-producing 
zone of Alberta. The top of the Wabamun occurs about 250 feet 
above the Crossfield. These strata overlying the Crossfield consist 
mostly of buff dense dolomite but there is more orless dense buff to 
brown anhydrite interbedded and mottled with the dolomite, in some 
places exceeding 50% of the rock. In the 50 feet of strata directly 
over the Crossfield the anhydrite content is low, never being over 10%. 


The Crossfield member in the Calgary region may be 
divided into three zones, as follows: 


A. Upper grey to brown dolomite with poor porosity. 
B. Middle brown porous dolomite. 


C. Lower grey thin-bedded dolomite with poor porosity. 
ny. 
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The upper gre’ to brown dolomite is very finely 
crystalline having a sugary appearance. The porosity, due to 
scattered to numerous pin-point vugs, ranges from 1 to 3%, 


Zone B is the main gas~bearing zone of the Crossfield in 
the Calgary area. The dolomite is buff to dark brown, frequently 
having a resinous appearance. The rock is quite firm but is brittle 
and breaks with a characteristic horizontal sliver-like fracture and 
a minor vertical fracture perpendicular to the sliver. Pores are in 
the form of scattered to numerous pin-point vugs, scattered vugs up 
to 1/2 inch in diameter, and afew vugs up to 1 inch in diameter. 
Probably some of the porosity can be attributed to the incipient 
fractures. Some of the vugs and an occasional fracture have been 
more or less filled with white secondary crystalline anhydrite and 
some sulphur. A larve percentage of the vugs have thin coatings of 


ry 


tar. The porosity averages 4.4%. The zone varies from 34 to 84 


feet in thickness, 


The C zone consists predominantly of light grey to buff 
very finely crystalline dolomite but there are occasional beds 
similar to those in Zone B. Sorne portions show bedding 1/2 to | inch 
in thickness, a characteristic which helps to identify the zone in the 
cores, Porosity is in the form of scattered to numerous pin-point 
vugs, though some of it in the thin bedded dolomite appears to be 
due tohorizontal partings rather than pores in the rock. Porosities 
average 2 to 3. 3% in the various wells though occasional tests run 
to as much as 7%. The zone varies from 0 to 38 feet in thickness, 


The rock underlying the C zone consists of light grey to 
brown argillaceous dolomite having thin shaly laminae. Mottling by 
white anhydrite begins here and increases downward. 


The geologic structure of the top of the Crossfield 
(Figure 12) is similar to the regional structure, being almost a plane 
surface rising eastward at a rate of 93 feet per mile to the Bedding- 
ton well and thereaiter decreasing in slope to 70 feet per mile. The 
gas-water contact, estimated by Dr, Flock to be 5230 feet below sea 
level, intersects the top of the Crossfield close to the line of the 
Fifth Meridian. 


A map of the thickness of the Crossfield (Figure 13) shows 
it to thin eastward from 145 feet at Beddington 8-34 and A.N.D. 1 
to 107 feet at North Calgary 25-11 and 109 feet at Chestermere 18-11. 
lortheastward from North Calgary 25-11 it thicken: | Ret ta 
Northeastward from North Calgary 25-11 it thickens to 140 feet at 
Kathryn 3-2, and southeastward frore Chestermere 18-11 it thins to 


56 feet at Shepard 10-15, 
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Core analyses show porosities of the Crossfield varying 
from practically 0 up to about 9%, with a few showing as much as 14%. 
The average is about 4.3%. A map of the porosity-feet of the Cross- 
field above the gas-water Contact at 5230 feet helow sea level is shown 
in Figure 14, The figures on porosity~feet at each well are furnished 
as part of the core analysis and are obtained by multiplying the footage 
length represented by each tested core chip by the percent porosity of 
that core chip and adding these together for the whole Crossfield core. 
Where there were no core data available, estimates were made from 
the sample cuttings. The map shows a north-south elongate area of 
maximum values in the vicinities of North Calgary 25-1ll and Calgary 
36-10. Values west of this were decreased by the water filling the 
lower part of the Crossfield and those to the east are low because of 
thinness of the Crossfield to the southeast and lack of porosity in the 
thick Crossfield to the Novtheast. 


January 7, 1958. "LE, WORKMAN" P, Eng. 
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FIGURE 1. GEOLOGIC SUCCESSION IN CALGARY AREA 
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FIGURE 3 
GEOLOGIC STRUCTURE OF BASE OF EXSHAW SHALE 
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FIGURE 6 


STRUCTURE OF TOP OF BASAL QUARTZ SAND 
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FIGURE 8 
AREAL GEOLOGY AND GENERAL CONFIGURATION OF SURFACE 


OF THE MISSISSIPPIAN STRATA BEFORE BASAL QUARTZ DEPOSITION 
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CALGARY GAS FIELD 
SUMMARY 


The present gas reserves of the Calgary Field and a 
thirty-year deliverability forecast for the Crossfield zone existing 
in this field are presented in this report. 


There are three productive gas reservoirs in the Calgary 
Field; the Basal Quartz member (Cretaceous), the Elkton member 
(Mississippian) and the Crossfield member (Devonian). The reserve 
estimates are based on information from essentially six completed 
gas wells within the limits of the field. The total provenareas 
selected for each of the three reservoirs are indicated on isopacheous 
maps presented in the geological section accompanying this report. 


The reserves estimated in this study show a gross 
marketable gas reserve of 16.84 M°CF* for the Basal Quartz, 
32,85 M3cF for the Elkton and 302 M°7CF for the Crossfield member 
of the Calgary Field. 


The deliverability and development schedule for the 
Crossfield zone indicates that approximately 5. 90 M°CF of gas 
annually can be delivered from this reservoir for twenty-seven 
years (commencingl961), resulting in a 53.1% depletion of the total 
gas in place. 


BASAL QUARTZ RESERVOIR 


The Basal Quartz sand reservoir was found productive 
in two wells at an average depth of 7200 feet. The east, south and 
west boundaries of this reservoir seem to be limited by some 
apparent discontinuity in the sand. The northern limit is undeter- 
mined at this time. 


The average porosity of the Basal Quartz was estimated 
from data available on other Basal Quartz horizons outside the 
Calgary Field. The reservoir temperature was selected taking 
into consideration data on the underlying Elkton member. Drill 
stem test results on this sand provided the data for the estimation 
of reservoir pressure. Gas compressibility and specific gravity 
were calculated directly from a gas analysis shown in Table IV. 

A summary of all gas analysis calculations is presented in Table V. 


The recovery factor applied to the initial gas in place was 


*All gas volumes at 14.4 psia and 60°F 
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estimated from data on similar reservoirs as presented in the 
Petroleum and Natural Gas Conservation Board Document on Natural 
Gas Reserves of the Province of Alberta, January 31, 1957", This 
factor accounts for the gas remaining in the reservoir at abandonment. 
The essential results for estimated gas reserves of the Basal Quartz 
are tabulated in Table l, 


It was requested for this report that the Basal Quartz zone 
be considered as a possible storage reservoir for natural gas, In 
the analysis of a reservoir for storage possibilities, consideration 
must be given to geologic structural characteristics, upstructure 
movement of encroaching fluids during withdrawal, formation of 
fluid blocks insitu during pressure decline, reservoir shrinkage 
which would result from fluid encroachment, The analysis of such 
factors from such a limited amount of data is almost impossible, 
Although geologic results obtained on this zone indicate that the Basal 
Quartz might be a suitable reservoir for storage, it is suggested that 
such a recommendation be deferred until the field is more completely 
developed. 


ELKTON RESERVOIR 


Oné well, Jefferson Lake C.P.R. Calgary No, 27-6, 
penetrates productive Elkton in the Calgary Field at an average depth 
of 7400 feet. The total proven area selected for reserve estimates is 
designated by a three-quarter mile radius surrounding the well. The 
Elkton was encountered in two wells to the south, Jefferson Lake 
C.P.R. Calgary No. 27 - 11 and Mobil Oil Chestermere No, 18 - ll, 
but drillstem tests in both wells recovered water. Socony Calgary 
No. 36 - 10 encountered Elkton but was found to be tight and non- 
productive. Eroded edges of the Elkton define the extreme possible 
East and West boundaries of the field, 


The Western Beddington No. 8 - 34 well to the west and 
downdip gave slight gas indications, but was full of water, It is not 
known whether the Elkton in this well is related to that found in 
_ Jefferson Lake C.P.R. Calgary No. 27 - 6 with a gas-water contact 
between them. 


From the core analysis on the Elkton the porosity and 
connate water were estimated to be 7.25%, and 25% respectively, 
The reservoir temperature was estimated from drillstem test 
results. The reservoir pressure is an average of both the measured 
and calculated bottom hole pressures from a back pressure test. 

The compressibility and specific gravity of the gas were calculated 
from gas analysis. The results are summarized in Table V. The 
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gas will have to be processed because of its hydrogen sulfide content, 
A total shrinkage of 14% was selected based upon information in 
Exhibit A - 5 of the Westcoast Transmission Company Limited appli- 
cation, The average net thickness of the Elkton was estimated from 
micrologs available. 


The volumetric estimate of gas initially in place was 
found to be 45 M237CF at 14.4 psia and 60°F, Applying an 85% 
recovery factor and a 14% shrinkage and fuel loss, the gross market- 
able reserves were found to be 32.85 M°CF. Results are summar- 
ized in Table II. 


CROSSFIELD RESERVOIR 
eth Rainier arareh ¥en mete latde Beate 


The Crossfield reservoir, at an average depth of 8500 ft., 
is a Devonian formation dipping to the west and contains a sour gas 
with an unusually high (32.17%) hydrogen sulfide. From a study of 
core analysis and drillstem tests on Jefferson Lake C.P.R. Calgary 
No, 27 - ll a water contact on the down-dip side was found to exist 
at a depth of 5230 feet subsea. Core analysis data were avail- 
able from five wells penetrating the Crossfield member, An 
arithmetic average porosity of 4.36% was established from the 
analysis, The net productive intervals above the water contact were 
selected from micrologs, The connate water is an estimated figure. 
The compressibility factor and specific gravity of the gas were cal- 
culated from gas analysis. The results are tabulated in Table V. 

The reservoir pressure is an average figure selected from calculat- 
ions made on back pressure tests in a number of wells (See Table V1ll). 


The reserve estimate is based on proven and probable 
acreage as indicated on an isopacheous map in the geological section 
accompanying this report. From a study of the surface and structural 
nature of the Crossfield member, the area between the northern wells 
No, 27 - 6 and 25 - ll and the southern wells No. 36 - 10 and No, 27 - 
11 was selected as proven, West and East boundaries were selected 
ag the 5th meridian and a line six sections east of the 5th meridian 
respectively. A back pressure test on the Crossfield present in 
Socony Kathryn No, 3 - 2 gave an A.O.F. of 2,100 MCF/D. In view 
of the high cost of drilling and completing such wells it was felt that 
the area surrounding this well plus a strip one section wide on the 
east side of the proven area must be considered as only probable 
productive Crossfield, 


With the above considerations in mind, the total market- 


able gas reserve of the Crossfield was found to be 302 M3CF with an 
additional 103 M2CF probable, Reserve calculations and reservoir 


data are tabulated in Table III, 


“aay 


Ba mney 
ber i 


Ts avy 


* “= ‘5.2 i i ger as had i ay « 9 
4 oo : | ‘el | 
. ina 
, yt) ' a DEA? =) , ; 
: : i 
F j aa, bas Piel a toe ge es 
, ' : ;s wh TT SH ! 4! Phe. oy sh haan ie : 
on we . - 
| ( a Midas is . Soe 3" Loker alii 
° R i é Par’ 
| Ii atépt nh ote 
_ 7% 
- s 
\ { i] 
: F 
ry ; , 4 7 t uf; 4° 
‘ v4 J ; 
’ \ Tai ‘ J st & f 
A | | ' , = i uy 9 
‘ inetg 4 3 \ ! | (Tit - p 
r + 
5 f J ; wre] 1 pies + ie 
- . . S | 
7 j - ¢ ms) # 
f _ 64% 5 a 
L « we ( ] ‘ b ‘ ’ “4 +a) a © 
my S en ry y 4 a j 
« Ve My atl 73 ny 
i i 
‘ } - 
; Pin in 
} ry ae - 
é | 7 
‘ 4 . i : } 5S 407 
i , wee rte! } +> sts 
7 i i 
' tf a 2% a 
: " | as Go ix aa eer 
| 7 
‘ 
ti i 1% he (Ait 
$< ae i ‘ | ' bau in +f x a : 
an ; 7h TT) 4 or) DS asf Th 18s OQ soLa#e 
Let ne °K | yt ; ar 3 Gb Canta ae, 


fe vey ital ; it, Wisin Wh ae to eT ey. 


Lilie cha af inh 3S VA Ove 


i ial een NeToe fa Wey it.” 
' “” ~~ 4° She ‘ Jue a hs ‘mgt An 
4 i t 4 YF oi . an ' } 
j tere om |) : Wi ae <2er yi | 
cal Hakone Mike Roa ileaies Dany 1h MAG Ne eae tal 
7 ef) ent ee ome Be ew 40 ORS i Haag ae 


} el we ‘ } 2¢ rf te a, ag A i og A ts ie at 4 ‘ond Sie 
hi oy i 2 ae ti ek 
oy 


ns Abed tes 5A OF ie ib he 


iy ie Be WO, ed el cal ee 
vod » loue. ae yin thee anFe 


DELIVERABILITY AND DEVELOPMENT SCHEDULE. 
FOR THE CROSSFIELD RESERVOIR 
. CALGARY FIELD 


A ee Es A RR EN LN ag a 


The performance of a particular gas reservoir depends 
upon the physical conditions of the formation, the properties of the 
flowing phase, the extent of the drainage area of each well and the 
pressure gradient within the drainage area, The performance of an 
individual gas well is best demonstrated by a back pressure test. 
Tests of this nature were performed on four wells in the proven 
Crossfield reservoir and the results are tabulated in Table VI. Con- 
sideration was given to the stabilization time for each run when 
selecting the best straight line for the data. From these results an 
average open flow of 16.2 M“CF/D was found for the Crossfield 
reservoir. Calculations were performed on Socony Calgary No. 36 - 
10 back pressure tests before and after acidization with results shown 
in Table VIII and Figure 2. In column (1) the bottom hole pressures 
were observed directly with a pressure bomb on bottom. The 
pressures in column (2) were calculated following a procedure out- 
lined by A. L. Vitter in the publication 'Back Pressure Tests on Gas 
Condensate Wells", Drilling and Production Practice, 1942. In 
column (3) the pressures tabulated were found by the general pro- 
cedure outlined in the manual of the Texas Railroad Commission 
"Back Pressure Test for Natural Gas Wells", Examination of 
Figure 2 indicates that many of the straight lines had to be corrected 
to a slope equal to or less than 1.0. The slope established by cal- 
culations on No. 36 - 10 after the acid treatment (Vitter's formula), 
was selected for the correction of any irregular data. A value of 
28,000 MCF/D was selected as the absolute open flow for this well. 
Similar results on other Crossfield wells, with appropriate cor- 
rections applied, are shown in Figures 3 and 4. The absolute open 
flow of Chestermere Lake No. 18 - 11 was found to be 5,500 MCF/D, 
which is about one-fifth of that found for the nearby No. 36 - 10 well. 
This well is considered near the edge of the commercially proven 
area of the Crossfield zone. A back pressure test run on Jefferson 
Lake C.P.R. Calgary No. 27 - 11 calculated out to a 7,400 MCF/D 
absolute open flow. This well was initially perforated throughout 
the entire interval and produced water along with the gas. A cement 
plug was run overthe lower interval, but subsequent tests still 
produced an appreciable amount of water, The producing gas-water 
ratio was taken into account in the calculations performed on this well, 


Figure 5 shows the average result Or the Crossfield 
reservoir utilizing the same slope as established by individual well 
performance. The results of Socony Kathryn No, 3 - 2 were deleted 
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from this average figure since this well did not fall within the selected 
proven reservoir. 


In developing the deliverability schedule for the Crossfield 
reservoir a daily maximum allowable of 30% of the absolute open flow 
was selected. A load factor of 80% was assumed and applied to the 
daily maximum allowable. The ultimate number of gas wells required 
over a thirty-year period in order to deliver approximately 5.9 M°CF 
annually was. found to be 30. This is approximately one well to each 
1-3/4 sections of proven Crossfield. At the end of thirty years 53.1% 
of the initial gas in place willhave been produced. Deliverability 
results from the Crossfield reserves have been estimated, taking 
into consideration future requirements, 
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TABLE i 
CALGARY FIELD 
Estimated Gas Reserves and Reservoir 
Date on the Basal Quartz Reservoir. 


Gas Volumes Expressed at 14.4 psia and 60° F. 


JANUARY, 1958 
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TABLE Lt 
CALGARY FIELD 


Estimated Gas Reserves and Reservoir 
Date on the Elktcn Reservoir. 
Gas Volumes Expressed at 14.4 psia and 60° F. 


JANUARY, 1958 
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CALGARY FIELD 
Estimated Gas Reserves and Reservoir 
Date on the Crossfield Reservoir. 


Gas Volumes Expressed at 14.4 psia and 60° F, 


JANUARY, 1958 
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TABOR LV 
CALGARY FIELD 


GAS ANALYSIS 


Basal Quartz Elkton Crossfield 
Component Volume % Volume % Volume % 
Methane 84.63 80.26 SU f 
Ethane on PAW Cull Dir! 
Propane 2.80 2.70 0,15 
Iso-butane 0.43 — 0.50 0.02 
Butane Ong 0.95 0.04 
Iso-pentane 0.36 0.28 0.02 
Pentane Oe 0.30 0.02 
Hexane 0.49 O35 0.12 
Nitrogen. Nil 1,64 3.84 
Carbon Dioxide 3.99 sig (ee) 10,14 


Hydrogen Sulfide Nil 1.08 34.01 
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TABLE V1 


SUMMARY OF BACK PRESSURE TEST RESULTS 


ELKTON 
Net Pay FeO ADS 
Feet (MMCF/D) 
Jefferson Lake C.P.R. Calgary No. 27-6 76 255 


Average = 0.309 M4CF/D/ft. of pay 


CROSSFIELD 


ee semen 


Jefferson Lake C.P.R.'Calpgary No. 25-11 50 Bhi t 
Socony Calgary No. 36-10 50 Zoe 
Jefferson Lake C.P.R. Calgary No. 27-1) 78 Tk 
Mobile Oil Chestermere No. 18-11 we shede 
270 i Siok 
Average = 0.289 M “CF /D/ft. of pay 
Socony Kathryn No. 3-2 50 igh 


Average = 0.042 M¢CF/D/ft. of pay 
Average Open Flow 
Basal Quarts = 12.0 M¢CF/D (estirnated) 
Elkton = 23.5 M¢CF/D 


Crossfield « 16.2 M¢GF/bD 
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THE POPULATION POTENTIAL OF URBAN CENTRES IN 
SOUTH-WESTERN ALBERTA AND ITS RELATIONSHIP TO 
DEMAND FOR NATURAL GAS 


INTRODUCTION, 


Population growth is a highly unpredictable phenomenon, 
subject to a great variety of influences which may upset the most 
well-established patterns and trends. An analytic study of the popu- 
lation of any large urban centre such as Calgary, which, in its short 
‘existence, has experienced great and sudden fluctuations ranging 
from extravagant increases to actual decline, reveals wide variations 
in the population patterns of specified periods, in the trends of popu- 
lation change from period to period and in the forces and controls 
which are the external determinants of these patterns and trends. 

To make valid population projections, then, it is not sufficient to 
know just the patterns and trends in existence at the time: the 
possibility of changes in them must also be explored. Predictions 
must be made of the variations in national and international politics 
and economics which are likely to affect immigration practices; of 
the changes in social concepts which may influence birth rates; and 
of the social and medical advances which may significantly alter 
death rates and the age structure of the population. 


In the case of the Calgary metropolitan area a detailed 
study on the above lines has been carried out but, unfortunately, 
there is not sufficient recorded information available to give such a 
complete treatment to the City of Lethbridge and the several smaller 
centres also under consideration. Within the limits of existing 
knowledge, however, the projections made for these centres are 
perfectly logical and should prove no less SARS than use for 
Calgary. 


POPULATION PROJECTIONS. 


1, Metropolitan Calgary. 


A study of the population growth of Calgary reveals two 
significant trends, a short term and along term. The long term 
trend, which can be dated from 1916, after the fever of the land boorm 
subsided, shows that Calgary, through all its vicissitudes, has 
maintained an average annual increment of three per cent. Since 
1948, however, the great post-war immigration boom has created a 
new trend and the average annual increment has increased to seven 
per cent. The principal difficulty in estimating Calgary's future 
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population lies in predicting just how long this increased rate will 
continue and whether it will cease suddenly or gradually. No 
indication is given by present statistics. The total population increase 
from 1956 to 1957 was the equivalent of 7.4% or, excluding the people 
brought into the City by annexation, 6.5%. This last figure cannot be 
interpreted as the beginning of a decline, however, because since 

1948 the annual increase has ranged from 5.0% to 8.9% with absolutely 
no pattern at all in the fluctuations. 


There are two components of population change which 
must be considered. The first, natural increase, the balance 
‘between births and deaths, is comparatively stable though showing a 
slight rise over recent years; the other, migration, is highly 
variable with the balance between immigration and emigration liable 
to extreme fluctuations. In recent years, however, there has been 
a very pronounced net immigration balance and it is this which has 
been largely responsible for the population increase since 1948. Of 
the seven per cent annual increment, less than one-third (2.25%) has 
been due to natural increase and as there is, at the present time, no 
predictable likelihood of a major variation in this rate any change in 
the pattern will be the result of a change in migration, 


The birth rate has recovered from the low level of the 
depression and war years but now shows only a very slight annual 
increase which may well be offset in the future by a steadily 
decreasing family size (from 3.5 persons per family in 1941 to 3.3 
persons in 1951). The death rate has been remarkably stable since 
1916 and though it has shown a consistent, and latterly quite marked, 
decrease since 1948 this is largely a reflection of the great influx of 
young adults and must be expected to increase again as the rate of 
immigration steadies and the population gradually ages. 


Because of the consistency of the death rate, natural 
increase parallels the more volatile birth rate, showing the same 
low level of the depression and war years and not until 1955 sur- 
passing the previous high recorded in 1916. If the possibility of 
further international catastrophes is excluded, however, both birth 
and death rates seem likely to stabilize at approximately their 
present levels and, for this reason, the population estimates are 
based on acontinuation of the 2.25% rate of natural increase rather 
than on a steadily increasing rate. 


Immigration, on the other hand, is much more delicately 
balanced and though officials approached on the matter were not 
prepared to make any predictions it seems certain that a decrease 
must be anticipated. On the national scale, immigration is controlled 
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by the absorptive capacity of the Canadian economy and though people 
are needed to develop the resource potential of the country it is 
obvious from the ever-present unemployment problem that large-scale 
immigration will be carefully regulated. There are already indicat- 
ions of a more restrictive policy towards people of non-British 
origin and this will undoubtedly affect Calgary, though perhaps not 
as much as other parts of the country which do not experience the 
intra-continental movement created by the oil industry. Even this, 
however, is not likely to be the same force in the future as already 
the boom days of extravagant expansion have passed and the industry 
is settling into a more consolidated and stable position. 


Because of these factors, the population projections for 
metropolitan Calgary have allowed for a continuation of the present 
high annual increment for a further five years to 1962 and from then 
on are based on the long term increment of three per cent per annum. 
This anticipates that the present stable rate of natural increase will 
not be disturbed and provides for an annual net immigration balance 
increasing from 2,250 in 1962 to 4,465 in 1987, figures which would 
not seem unreasonable for normal circumstances. Also, despite the 
apparently sharp decrease after 1962, the projections really provide 
for a gradually declining rate of population increase between 1960 and 
1967, a tvend which must be expected as a concomitant of gradually 
increasing economic stability. 


2. City of Lethbridge. 


Despite a steady growth in the post-war years, the City 
of Lethbridge has always been overshadowed by Calgary and its 
expansion has been largely an expression of the more intensive 
settlement that irrigation has made possible in its rural hinterland. 
It has developed almost solely as a service centre for the agricultural 
region of South-Western Alberta and has not even had the advantages 
of such industries as utilize agricultural produce. With the recent 
establishment of regional planning and industrial planning authorities, 
however, it is expected that the industrial potential of the Lethbridge 
hinterland, based particularly on its varied mineral and agricultural 
resources, will be more fully realized and exploited to the benefit of 
the city and some of its larger subsidiary towns. 


Because of this major factor, it is anticipated that 
Lethbridge's period of greatest expansion is yet to come and that its 
development during the 1960's will compare with that of Calgary during 
the present decade. Also like Calgary, it is anticipated that after a 
boom period of industrial investment there will follow a gradual 
stabilization, probably early in the 1970's, and that growth from then 
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on will be due mainly to natural increase supplemented by a certain 
amount of immigration from the surrounding district. 


The population projections for the city of Lethbridge are 
therefore based on a steadily rising rate of annual increase for the 
first fifteen year period (from 3.5% per annum in 1957 to 5. 0% per 
annum in 1972) and thereafter at the decreased rate of 2.5% per 
annum to allow for its more stable and balanced economy. 


a. Crane "A'' Towns - Banff, Claresholm, Cochrane, 
Granum, High EEC and Taber. 


Ali of the small towns in the group listed above are likely 
to experience considerable growth in the immediate future and, in 
fact, four of them (Claresholm, Cochrane, Granum and Taber) have 
already shown exceptional expansion in the period 1946 - 1956, Three 
of these four are subsidiaries of Lethbridge and as they have quite 
clearly benefited from the rural intensification brought about by 
irrigation, it can be expected that they will also share in the 
industrialization of the Lethbridge region, Of the others, High River 
and Cochrane are both on national highways and within Calgary's 
sphere of influence and may well develop as dormitory satellites or 
'new towns" complete with their own industries, while Banff will 
almost certainly take on new significance asa transportation and 
tourism centre with the completion of the Roger's Pass section of 
the Trans-Canada Highway. 


Since 1946, these towns (excluding Banff as statistics 
were not available) have hadan average annual increment of 7.5% 
and the projections are based on a continuation of this trend until 
1967. This allows a ten year period of accelerated development 
which should be adequate for all the towns except possibly High River, 
the main development of which may be later as it will depend ona 
policy of decentralization from Calgary. From 1967, the population 
of the towns has been projected at an annual rate of three per cent, 
slightly higher than the Lethbridge rate because the birth rate is 
significantly higher in the rural centres than in the cities. This 
rate also allows for a slight immigration balance, drawing on rural 
areas and nearby static towns, 


4, Group "B" Towns - Canmore, Cardston, Exshaw, Fort 
Macleod, Magrath, Nanton, Okotoks, 
Picture Butte, Raymond, Stavely, 


Stirling and Vauxhall. 


This second group comprises towns and villages which 
showed only slight increases between 1946 and 1956 and which are 
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not expeciid to experience any outstanding expansion. The average 
annual inerement tor these towns is only two per cent, less than the 
probabie rate ot natural increase, and they therefore show a net 
emigration balance, The population projections are based on the 
continuation of the two per cent annual increase until 1967, because 
a small number of immigrants (though not enough to offset the 
emigrants) can be expected during the general period of expansion, 
and at only one per cent per annum beyond that date as economic 
consolidation will bring an end to immigration to these towns and a 
proportionately preater movement from them to the large industrial~ 
ized towns and cities. 

Be Total Population, 
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The following table gives the estimated 1987 populations 
of the four urban classifications discussed above. 


Metropolitan Calgary 613, 304 


City of Lethbridge Si pooUl 
Group "A" Towns 50, 794 
Group "B'"' Towns 22,459 

774,167 


INDUSTRIAL POTENTIAL AND ALTERNATIVE POWER SOURCES. 


Although the population statistics provide an invaluable 
guide to the increase in demand for natural gas, they do not give 
the complete picture because it has been proved that the relationship 
between city size and industrialization is not a simple arithmetic 
one but a geometric one. This means that as a city increases its 
population its industrial development will increase not in a constant 
ratio but in a climbing ratio representing a gradually accelerating 
rate of expansion. The validity of this fact has been established by 
the American planner, Harland Bartholomew, through an exhaustive 
study of a large number of United States cities and the following 
table was adapted from his work. 

Industrial Land as Percentage 


Population of City of Developed Area 
50,000 to 100, 000 4.79 

100, 000 to 250, 000 5.84 

More than 250, 000 8.46 


From this evidence it seems obvious that the Calgary of 
1987 with its population of 613,000 will have a much higher pro- 
portion of industrialization than the present city and therefore a 
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much higher natural gas consumption than would be expected from a 
simple comparison with population. 


Table 5 gives the value of building permits issued for 
commercial and industrial premises between 1940 and 1956 and shows 
quite clearly how these heavy gas consumers have expanded in recent 
years. Prospects for 1958, with thirty-five million dollars worth of 
business construction already projected, do not indicate any slack- 
ening of the trend and with increasing awareness of the advantages 
of natural gas as both fuel and raw material for chemical and 
metallurgical industries and of Calgary's strategic location at the 
‘intersection of national and international highways and railways, no 
such slackening should be anticipated. 


A further factor to be taken into account is the possibility 
of electricity generating stations powered by natural gas instead of 
the more usual water power. At the end of 1955, Alberta had an 
installed hydro-electric power capacity of only 212,000 kilowatts 
(1.6% of total Canadian development) and its potential was estimated 
at only one million kilowatts, less than 1. 9% of the total Canadian 
potential, It is obvious from these statistics that hydro-electric 
power is not likely to attain any new significance for Alberta in the 
future and if, therefore, the electrication of the province is expanded 
it will be through the construction of thermally powered plants. The 
two fuels principally used for thermal generation are coal and 
natural gas, both found in abundance in Alberta, but when a choice 
between the two is possible it is natural gas which has the outstanding 
advantages of economy, cleanliness and ease of handling. The future 
expansion of electric power development will, therefore, also result 
in an increased demand fornatural gas. 


CANADIAN WESTERN NATURAL GAS CO, ESTIMATES 
METROPOLITAN CALGARY, 


The Company's population projections for Calgary are 
calculated on a simple arithmetic increase of twelve thousand 
persons per annum which would result in a population of 564,000 by 
1987. This regular increment represents a continuous decline in the 
rate of growth from 5.0% per annum in 1960, which is rather low on 
present evidence, to 2.2% per annum in 1986, which is just the 
expected rate of natural increase and therefore makes no allowance 
for the immigration attraction of a large city. In the long term, the 
rate of increase is much more likely to remain constant than the 
numerical increase and thus provides a more logical basis of 
estimation. 
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The city of Lethbridge and the towns of groups "A" and 
"B" above are treated together in the Gas Company's statement along 
with seventeen other towns and villages. The total projection, which 
has been arrived at from a simple increment of 4,000 persons per 
annum, is 197,000 in 1987 and, when allowance is made for the 
additional towns and for new services which the Company is expecting 
to start, this comes very close to the Planning Department's estimate 
of 161,000. 


INDUSTRIAL DEMAND, 


In the Gas Company's statement provision is made for 
new industrial demand at the rate of 1,000,000 mcf per annum, once 
again a constant numerical increase which takes no account of the 
anticipated acceleration in the rate of industrial development. 
Furthermore, the company's estimates make no allowance for new 
major consumers of the order of the three principal plants now in 
operation which between them use some 10,000,000 mcf perannum. 
In view of the natural resources of Alberta, this attitude seems more 
than a little unrealistic, 
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Table 1 


Year 


1957 
1958 
1959 
1960 
1961 
1962 
1963 
19 64 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 


Population Projections - Metropolitan Calgary 
(City of Calgary, 
Towns of Bowness and Forest Lawn, 


Village of Montgomery) 


Population 


209 ,045 
abe hs) 
Log wae 
256,088 
274,014 
rake Vite ANS ts: 
SON Fag. 
S105 1 
320,383 
CW Sr he sat he 
SF he Pes cet i: 
350,007 
360,507 
EM Gon oP Ars 
382,462 
393 ,843 
405,658 
417,828 
430,363 
443 ,274 
456,464 
470,158 
484,263 
498,791 
SiS 7155 
529 5,042 
544 ,913 
561,260 
578,098 
595,441 
613,304 


Rate of Annual Increase 


7% 
7% 
7% 
7% 
7% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
3% 
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Table 2 Population Projections - City of Lethbridge 


Year Population Rate of Annual Increase 
L957 . 31,000 

1958 32,000 Sosahale 
1359 33,200 

1960 34,506 

1961 36,000 

1962 ok 200 

1963 S75cU0 

1964 41,000 Gradually Increasing 
1965 43,000 _ . IIor~ 1972 
1966 : 45,000 

1967 47,250 

1968 49 ,500 

1969 525200 

1970 B57, 000 

197] 57,600 

197zZ 60,300 oper 
Lov3 61,808 2.5% 
1974 Oooo 5 2.5% 
1975 64 ,937 2.9% 
1976 66,560 2206 
1977 68 ,225 eelaleh 
1978 69 ,931 (decaly 
1979 PLE6T9 225% 
1980 73,471 LO 
1981 75,208 "Ao taha: 
1982 (ese le 225% 
1983 W120 Zoe 
1984 81,098 25% 
1985 Sakes 2.590 
1986 357203 Patan 
1987 C7390 2.940 


7 
\ 5 @ ia 
95%, 90729.) iver rks 
: rh, 


oa aie aon 


Table 3 Population Projections - Group "A'' Towns 
(Banff, Claresholm, Cochrane, Granum, 
High River, Taber) 


Year Population Rate of Annual Increase 
1957 13%732 

1958 14,762 7. 5% 
1959 15,869 7.5% 
1960 17,059 7.5% 
1961 18,338 Te 5% 
1962 19 ,590 7.5% 
1963 21,059 7.5% 
19 64 22,638 7.5% 
1965 24,336 7.5% 
1966 26,161 7.5% 
1967 28 ,123 7.5% 
1968 28 ,973 ie wie 
1969 29 ,842 3 
1970 S08 Vo1 3 % 
1971 31,659 eo 
1972 32,603 3 
1973 33,581 3 
1974 34,588 3 % 
1975 35,626 3 
1976 36,695 3 % 
1977 37,796 35% 
1978 38,930 3 % 
1979 40,098 357% 
1980 41,301 3 % 
1981 42,540 3 & 
1982 43 ,816 3 
1983 45,130 3 % 
19 84 46 ,484 3 % 
1985 47,879 59% 
1986 49 ,315 3° G 
1987 50,794 3 % 


dable 4 


Year 


1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 


Population 


15,288 
15,594 
15 ,806 
16,122 
16,444 
16,879 
17,217 
17,561 
Bie 
18,270 
18 ,635 
18 ,821 
19 ,009 
19,199 
19,391 
195085 
19,781 
19,979 
20,179 
20,381 
20,585 
20,791 
20,999 
21,209 
21,421 
Aigoso 
21a oo 
22,070 
225201 
22,514 
fap an RNs, 


Population Projections - Group 'B' Towns 
(Canmore, Cardston, Exshaw, Fort Macleod, 
Magrath, Nanton, Okotoks, Picture Butte, 
Raymond, Stavely, Stirling, Vauxhall) 


Rate of Annual Increase 


2% 
2% 
2% 
2% 
2% 
2% 
2% 
2% 
2% 
2% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 
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Table 5 Value of Building Permits 
Issued for Commercial and Industrial Premises 


194 0F 19 56 
Year Value in Dollars 
1940 $ 25,076 
1942 283,164 
1944 388,714 
1946 3,074,157 
1948 3,008 ,833 
1950 5,658,045 
1952 ait fu steh shee 
1954 19 ,435,335 


1956 24,193,802 
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ey oe. 
Natural Gas Reserves and Deliverability Required for the Calgary- 
Lethbridge consumers on the Canadian Western Natural Gas Company 
Limited system for the 30 year period, 1958 - 1987. 
By 


of J. Davies; (Po sEng: 


INTRODUCTION 


Three factors are submitted to the Oil and Gas Conservat- 
ion Board as of essential importance to the gas consumers of the City 
of Calgary. 


They are, first, the cost of gas to space heating, and in- 
dustrial consumers; second, the dedication of all natural gas re- 
serves, close to either existing treating plants, or to the transmiss- 
ion lines of the Canadian Western Natural Gas Company Limited, to 
Calgary - Lethbridge - Banff consumers; and finally the provision 
of adequate new reserves of natural gas to provide deliverability and 
peak load demands throughout a thirty year period for Calgary - 
Lethbridge consumers. 
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DELIVERABILITY TABLE 1 


A Deliverability Table covering a thirty year period has 
been prepared. This may be compared with Exhibit 18 of the West- 
coast Transmission Company Limited, The consumption and peak 
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load data were based upon Exhibit 24, prepared by Canadian Western 
Natural Gas Company Limited. The changes made in Exhibit 24 are 
as follows:- 

The peak load figure has been brought forward one year, and the in- 
terruptible load now in existence was added to the peak load. The 
Nevis and the Brooks annual consumption and peak load data were 
separated from that of the Calgary - Lethbridge figures, as both 
Nevis and Brooks have separate sources of supply. Banff depends 
upon the Jumping Pound plant for its supply, and must therefore have 
preference over Calgary - Lethbridge consumers. It has been shown 
separately, ‘ 


Mr. A. G. Martin's data on population trends prompted 
the higher peak load figure used. 


Each field shown on the Deliverability Table will be brief- 
ly discussed. . 


TURNER VALLEY 


The established reserves of this field as of June 30th, 
1956 have been given by the Oil and Gas Conservation Board as 
follows:- 
Rundle Gas Cap 205.0 BCF, and Rundle Solution Gas, 150.0 BCF. 
Deducting 28 BCF for the eighteen months production to December 31, 
1957, the remaining reserves should amount to 327 BCF. 


The Home Oil Company has announced a long term water 
flooding project in the northern crude part of the field. This project 
should add to the reserves of solution gas; but the amount cannot be 
estimated until more data ‘are available. Subject to this change the 
Board's figures on proven reserves in the Turner Valley field have 
been accepted. 


Turner Valley. gas has been gathered, compressed, and 
treated for removal of acid gases by the Madison Natural Gas Comp- 
any Limited, a public utility, in the northern end of the field; and 
gathered and compressed in the southern end of the field by British 
American Utilities Limited, 


In the case of both public utilities, the assets on their 
respective rate bases have been used since 1945, All of the rate 
base in the case of British American Utilities Limited has been 
amortized; and some form of annual rental must be considered for 
the continued use of these assets. 
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The Madison Natural Gas Company Limited has a rate 
base; and all its operating expense, maintenance costs, rate of 
return, and amortization have been divided on a MSCF basis over 
the marketable gas processed each year. The higher the throughput 
therefore the lower the cost per MSCF. 


Production from Turner Valley will continue to decline. 
The cost per MSCF to consumers must, therefore, rise unless, by 
the means of a new source of supply the physical facilities of the 
Madison Natural Gas Company can be used to near capacity. It is 
therefore suggested that in 1958, a high pressure 8 5/8 inch O.D., 
gas gathering line be constructed from the Madison plant in Section 
6 TP 20, Rge. 2 W 5 at Turner Valley to the Sarcee Well No 1 in 
Section 6 TP 23, Rge. 3 W 5. The pipe line distance is about 
twenty-one miles, and might be a mile longer by the best route, 


The Shell well has been standing completed for some 
time; and more drilling in this very faulted area would be an ad- 
vantage to consumers of gas. The Shell well was the only product- 
ive well of three wells, two were failures. The well has an abso- 
lute open flow of 52 MMCF per day, and a closed in pressure of 3765 
psia. The area has become known as the Sarcee field, although it 
is probable that production will be obtained from one or more fault 
blocks. 


It is considered that the Sarcee well should be able to 
produce 2.5 BCF a year, and a peak load of 10 MMCF without diffi- 
culty. The production rate, at the average daily rate for wet gas, 
amounts to 17.3% of the absolute open flow for the first year. When 
the pressure drop per million cubic feet of production has been 
measured, the most effective rate can be determined, It is not like- 
ly that all the wells drilled at Sarcee will equal in size the Shell 
well No 1. The cost of all wells should however be taken into ac- 
count, when fixing the price of gas in this new area. Consumers 
must expect to pay the cost of development with a reasonable payout 
period of well costs. 


The south end of the Sarcee structure has been shown on 
the Deliverability Table as connected to Madison Natural Gas treat- 
ing plant, at Turner Valley. The reserves of the Sarcee area are 
considered to amount to 50 BCF proven, and 302 BCF probable, 
This is based on one section, 640 acres, proven, and 3840 acres of 
probable production. | 
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JUMPING POUND 


The Board has evidence before it, indicating that the 
capacity of the Shell treating plant at Jumping Pound is to be increas- 
ed, so that by the year 1959 the annual output will amount to fed ses 
BCF marketable gas, and the peak day output increased to 90 MMCF. 
There is a limited number of wells at Jumping Pound, and the initial 
absolute open flows were not large, varying from 11 MMCEF to 43 
MMCF. 


Without more detailed data it is impossible to estimate 
the number of years that Jumping Pound wells could maintain an out- 
put of 21.4 BCF, and still maintain 90 MMCF peak day demand. The 
data may not be available until the production per pound pressure 
drop has been found under the new projected production rate. 


It is quite certain that Jumping Pound could not maintain 
a production of 21.4 BCF for a long period of years. Itis therefore 
suggested that the northern half of the Sarcee field be tied into the 
Jumping Pound treating plant with a high pressure gathering line 
when required. No wells have as yet been drilled on the northern 
portion of the projected fault block; and no one knows for certain 
how far the fault block extends to the Northwest. If and when wells 
are found to be productive they should be connected to Jumping 
Pound for the purpose of keeping the Jumping Pound plant operating 
at full capacity, with a peak load of 90 MMCF daily, for as long a 
period as possible, 


The natural gas reserves of the Sarcee field, whatever 
their size, are requested as a reserve for Calgary - Lethbridge 
consumers on the Canadian Western system, in order that the treat- 
ing plants at Jumping Pound and Turner Valley may be kept in oper-~ 
ation for as long a period as possible, In the future new sources of 
supply may be discovered which could be connected to these plants. 


The Board's estimate of the Jumping Pound Field of 538 
BCF, as of the 30th September 1956, less 21 BCF produced to 3lst 
December 1957, has been accepted, and all of the production from 
the field is requested for Banff and Calgary - Lethbridge consumers 
of gas. 


CALGARY FIELD 


A detailed and careful study of the Calgary field has 
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been completed and is submitted for the Board's information by Mr. 
Workman and Dr. Flock. 


On the Deliverability Table the production from the Basal 
Quartz, and Flkton formations has been shown separately from that 
of the D 1 Devonian producticn. Only the production now proven in 
the Jefferson Lake Wells No 27-6 and 25-11 has been included in the 
Deliverability Table from the Basal Quartz and Elkton formations, 
This production has been utilized for peak load purposes. 


It is possible that the Basal Quartz sand, when depleted, 
might be useful as a storage area. Its proximity to the Calgary mar- 
ket makes it important. The record of production from the Basal 
Quartz, which is a most erratic formation, will be watched with 
great interest. 


The need of the Jefferson Lake Sulphur Company for a 
high load factor of 80% for the D 1 Devonian formation production 
has been provided for in the Deliverability Table. 


All of the production from the Calgary field is requested 


for Calgary - Lethbridge consumers of natural gas. 


OKOTOKS 


neers 


The Board's-estimate of reserves for the Okotoks field 
has been accepted. The Deliverability Table shows the operation of 
a sulphur plant at Okotoks on a 100% load factor basis. 


There is no actual evidence that this sulphur plant will 
be built. The Deliverability Table is flexible enough to allow for 
any delay. More wells would have to be drilled and produced from 
the Sarcee field at an earlier date than shown, should this plant not 
be built by 1959. j 


BOW ISLAND AND FOREMOST 


Both of these fields have been shown on the Deliver- 
ability Table as storage fields. After repressuring Foremost the 
gas in storage has teen maintained with enough input each year to 
balance the output. In the future the Lethbridge area will require 
an increased supply of natural gas. More gas will have to be stored 
in the summer months, to make sure Lethbridge and other southern 
towns have an adequate supply of gas in winter. 
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Both of these fields have a limited storage capacity, but 
very effective winter deliverability, partly due to a water drive; and 
partly due to the fairly uniform permeability, and good porosity of 
the Bow Island sand. 


The initial reserves of both these fields were small, 
around 35 BCF for Bow Island, and 21 BCF for Foremost, yet both 
fields have proven to be valuable storage areas. It is therefore not 
the size of the storage area, but rather the type of geological form- 
ation which is of first importance in selecting any new storage area. 
In this regard the actual record of production from the wells in the 
area is required, before any decision can be made as to the suitabil- 
ity of any geological horizon for storage of natural gas. 


SUNDRE - WESTWARD HO - HARMATTAN - GROSSFIELD AREA 

From the Deliverability Table it will be noted that a 
production from this area of 843,2 BCF has been shown over a 25 
year period commencing in 1963, with the initial peak load demand 
of 50 MMCF, rising to 400 MMCF per day in 1987. 


A paper in the November 1957 issue of the Journal of the 
Alberta Seciety of Petroleum Geologists, by C. R. Hemphill, has 
been included with this submission. Extensive use has been made 
of the data contained in the paper by Mr. Hemphill, and the City of 
Calgary wishes to thank him for the permission to use these data. 


It has been concluded from the oil reserve data, given 
by Mr. Hemphill, that the oil reserves will not be exhausted under 
a 20 year period. This means that the gas cap gas cannot be made 
available for Calgary - Lethbridge requirements until 1983, or per- 
haps even a later date, if present restrictions on marketing engiegels 
oil in the United States are continued. 


The oil fields are separated by lithological barriers. 
The area of the gas cap associated with each oil field is not definite- 
ly known. From the detailed work done on the Elkton formation in 
the Calgary field, there is reason to conclude that gas fields will be 
found quite separate to the gas cap areas associated with each oil 
field. These’are not known at present, as there have not been suf- 
ficient wells drilled to enable anyone to do more than speculate on 
the possibilities. 


The Calgary - Lethbridge consumers cannot depend up~ 
on gas reserves which are not known. Gas reserves are therefore 
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needed for the Calgary - Lethbridge consumers, which are not assoc4 
iated with the Sundre - Westward Ho - Harmattan - Crossfield group 
of oil fields. The Elkton gas in the area from Calgary to Sundre will 
be needed by Calgary - Lethbridge consumers when it is available 

for use. 


There is a possibility that within the next five years new 
sources of supply may be found, which would be large enough to pro- 
vide a low load factor market with sufficient gas for the period, be- 
fore the Sundre - Westward Ho - Harmattan - Crossfield gas cap gas 
can be made available. 


Another possible way of providing the necessary gas 
supplies is to define the limits of the gas cap for each oil field; and 
permit the production of gas from areas not within the limits defined 
by the Board as associated gas. <A detailed geological and Engineer- 
ing study might disclose that there was in fact sufficient gas of a non- 
associated classification to provide the necessary gas supply requir- 
ed by the Calgary market, beginning in the year 1963. Sufficient 
time was not available to make such a study when preparing this sub- 
mission. This problem should be solved without causing an excess- 
ive increase in rates to the consumers of gas in Calgary. 


INTERRUPTIBLE CONSUMERS 


There is at present one interruptible contract in effect 
on the Canadian Western system in the southern part of the province. 


By the year 1961 fuel oil is going to be more plentiful in 
supply at Calgary, as the railway dieselization program will be near 
completion. This fuel oil will be sold. Rather than lose large con- 
sumers to fuel oil, it is good business to encourage large space heat- 
ing consumers to uSe other types of fuel during very cold weather. 
Such consumers should not be expected to pay any part of peak load 
demand costs; and their rates should compare with the industrial 
high load factor schedule of rates when the quantity of fuel used 
qualifies such consumers for equivalent rates. 


Deficiencies, in years when treating plant expansion be- 
came necessary, have been covered by interruptible consumers to 
the extent of the deficiency during any peak load period. 


In the near future a thermal power plant will become 
necessary for Calgary. Sucha plant, which will have a high Dec- 
ember peak load, should have a duplicate fuel supply system built 
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in; so that it may have the full benefit of a low natural gas rate, and 
at the same time provide the space heating consumers with the benefit 
of interruptible load during very cold peak day periods. 


LOAD FACTOR IN ALBERTA 


The average load factor in the climate of Alberta approx- 
imates 35%. It may be calculated for any year by the formula annual 
BCF x 109 divided by (365 multiplied Peak day MMCF x 10°), 


Space heating consumers of gas in Alberta have for over ~ 
forty years paid the cost of gas with a 35% load factor. 


Interruptible load consumers, high load factor industrial 
consumers, and storage fields all help to modify the cost of the 35% 
load factor. Nothing, however, will change a 35% load factor space 
heating climate into a 70% load factor space heating climate. 


TREATING PLANT 


The next treating plant should be built near Calgary. With 
modern dehydration units at wells, or for groups of wells, raw gas 
may be transported from any part of the Sundre to Calgary area by 
one gathering system, 


A number of small treating plants spread over a distance 
sixty miles long between Sundre and Calgary would be expensive. 


The light fractions and acid gases can be transported 
through such a gathering system, and a properly designed plant may 
be expanded as required by the increase in market and peak load 
demand. The hydrogen sulphide may be sold to the Jefferson Lake 
Sulphur plant for recovery of elemental sulphur. The light Fractions 
become available in one place in sufficient amounts, where they may 
be combined with the light fractions from the Turner Valley and 
Jumping Pound plants, and similar production from refinery operat- 
ions. They are available for petrochemical manufacturers, or for 
fuel; 


CONC LUSION 


A summary of the reserves available, and the quantity 
used from each reserve during the 30 year period, from 1958 to 1987 
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inclusive, has been made. 


RESERVES USED 

BCF BCF 
Turner Valley raiies AAS Nees 78 
parcee 352 452 
Jumping Pound Bales 436.8 
Calgary, Elkton 
and Basal Quartz 49.7 Zot 
Calgary Devonian 405. 159.3 
Okotoks 1S is. L550 
Sundre - 
Harmattan - 1220%* 843.2 
Crossfield - 
Elkton gas 
Carbon 206 

S20), EN ag RG (9) 


*Board's estimate 

The Sarcee reserve is needed in the year 1958, and drill- 
ing should be continued on this structure as additional reserves must 
be obtained for both the Madison Turner Valley Plant, and the Shell 
plant at Jumping Pound. 


By 1959 the by-product gas from the Devonian at Okotoks 
is needed. 


A further supply of by-product gas from the high sulphur 
Devonian reserve is added from the Calgary field in 19 61 byel9 65 
all the reserves of gas close to Calgary will have been ‘connected ex- 
cept those in the area from Calgary to Sundre, This gas is at present 
classified as gas cap gas. It is not available for consumption until 
the crude oil, with which it is associated, has been produced, This 
may mean a delay of twenty years for most of the gas in this area. 
Calgary will need a new, low load factor supply of large size, be- 
ginning in the year 1963, if enough nonassociated low sulphur con- 
tent gas cannot be obtained from the Sundre - Harmattan - Cross- 
field area. 


Consumers of gas in Alberta must expect to pay pro- 
ducers a price which will encourage the drilling of gas wells as fast 
as needed, A payout period of not longer than four years for the 
average well should provide sufficient incentive to the producers. 


The City of Calgary has not asked for the dedication of 
ca. 


ihe o to. x nr 
eae * Sa an : 
be 
“Mora 


% SRL. 
oe 
es ae 


PEG biG ett 
py fe @ 1 oy fend iF lrslin ote 'ay Syebs Se 14 ante" mine a ae 7 : 
be arth mi Pate ci’ bs By asta Bint vy bs oe Tepes, : 

@ fbne +6419 valine’ seni id cuubond oe 1B att e 


i” eet per 


a Od yt pee ey Bae birdy ogy | Por ea : 

. inet 

st 3 tl Bas Joes m4 qe aed tou : ; 

aren 1 veel ab gee: “i Soba at ete ht 

1 ATTY cr: Pa) Fe; a “OL ary ag Withee. 

é ET Jane ane ae y tah duit hard au! his 
10 Hh pupeitel roe ‘clieea Wit st Slaps mae ae ei i an 

ee ae eer | Acsbererasel iy. naka “4 ea . 

riety wit? te Je “TAYE he hear wapichpil Sea 

nigral Ty vier lita? a cA Nea 

slOroied hie Aye airs "op 


Sth nad UA? OSes bonit So bony 

7 ] 

y= fy A 

oa! 403 (1 Woe NE See ee eee {ont 200g at 

rs M2) Hal) hk ect os a + FLA EG AEP i iM 

; Awe 28 e a 263 Seep Te = Ys vy é a rv : 
oe29erhete 389.6) 4v:sensre cephnt Tipe abarnts \ ae 


iF = 


ph 


1c Liking fey atta ts gy a Se wal ae “hey 
, a A, 


any gas reserves it is not prepared to see connected to the Canadian 
Western system as fast as it can be developed; or as fast as the Oil 
and Gas Conservation Board will permit the reserve to be produced. 

he load factor of space heating consumers in Canada is 
around 35%, Nothing can materially change this figure because it is 
caused by the clirnate of Canada. The Oil and Gas Conservation 
Board controls the production of crude oil, and decides the amount 
of oil each well in any oil field may produce and sell. The Board 
should have the same authority over the production of natural gas, 
without changing the price consumers pay for it. Some gas fields 
may be produced at 35% load factor, others due to high sulphur con- 
tent may need a load factor of 80%. Oil field solution gas may be 
produced at a load factor of 100% or higher. 


Load factor is definud as the average consumption per 
year divided by the peak day consu:mption during the year. 


It is stated with eripnosis that no penalty should be plac- 
ed upon Canadian consumers by reason of the climate of Canada. No 
foreign, or Canadian corporation should have the power to discrim- 
inate against Canadian consumers in favour of foreign consumers by 
means of a load factor penalty. Canadian consumers have to pay 
enough in the number of wells, larger gathering lines, and larger 
treating plants, needed to supply gas during cold winter months. 


Allocation of supplies of natural gas from different 
fields should be under the control of the Oil and Gas Conservation 
Board, and without contract restrictions. Should the production of 
sulphur become unprofitable, or the sale of sulphur to United States 
market become subject to quota, or be restricted, in a similar 
manner to the quota recently placed on crude oil by the United 
States, sulphur producing plants, such as those proposed at Calgary 
and Okotoks, may restrict production, or even shut down. Im this 
event new sources of low sulphur content gas, such as that found in 
the Elkton formation between Sundre and Calgary, would need to be 
allocated to Calgary consumers by the Board. 


It is clear that Calgary ~ Lethbridge consumers must 
not depend upon oil tield solution gas, or high acid content gas to 
any large extent. The basic supply must come from low acid gas 
content fields, preferably not associated with crude oil production. 


A very large supply of gas is needed in the latter half 
of the thirty year period. The peak day figure reaches 710 MMCF 
a day by 1987. It is necessary to consider where this amount of gas 


ee 


uf tv i 


ci. ad ou pave & : r ; 
3» 
anlen aid tee 


os : ny ve J A 7 1. 
7 : } 
f ian 74 4 “8 ‘ | aie « i> %@ 7 
: ox, *) es ; 7 -. 
L ki son @ ae - “ 4 ® 7 GO “= 7h : 7 M : ‘we 7 ae bm aa -) : ri i. - 
>! La , ‘J ‘Ni ; =o a ~ J #./ f T re 


+ on 
. u, ah ol SRS rate: aha Pra ‘ 
‘ ue my r] : %y cy 44 oe! oi , af >, a ma ee 
: = iin | , 
' Sri Gh tee ih , ego Wares ae 1ah “3 os 
go i . + cle , 
: 7 


7 


- 
¥ 


/ Te 
! i 
3 
2 ’ 
Sai 
; i t 
9 
el wr ' } d t t 
, Eve 
| oy «) i im] i \ ie t 
isto & | ‘ ie i z 
if & j 245 ‘ sah he As u 
1t 4 parts, ad it bes ‘ be a 
La ‘ A ? I ‘ Usa 
elt ye 10 vie i ' , <a i 
rents.) HA Sony d's i i 
: of " mo i I erie 2 | + 
: ea! 1 Sea: piers spl 
‘ he vi vi Bwé ! i 
1s ere nn i : { 
7 aria. ae eec i tehiray -~ 1% i an 
OF.) si20n Sine Maid, 30 ; vera 


20% wet wp) Yoel iene Aes Xe. 
, weing, Pras: Sharm. pW Medien’ Uae ete 4 ee 
- 2 Dae — © ; 4 
aah “aa! ‘oats al Bislbanie ad Pom hw A Ph ae a 
|) eee é ORY: ones: aq) chi Daag 


ay +e Due seat etn an 


ie 


is going to come from, before the year 1972. New discoveries will 
no doubt make up an important part; but treating plants must also be 
considered. It is for this reason that the suggestion has been made 
that the next treating plant be planned, so that its capacity may be 
increased from time to time; and that it be built at Calgary. 


The plan set out in the Deliverability Table provides the 
lowest cost gas to consumers. Nearly all the 10 3/4¢ per MSCF gas 
is used. The two treating plants at Jumping Pound and Turner Valley 
are utilized to their maximum peak load capacity for the full thirty 
years, All the gas fields within economic distance of these treating 
plants have been used. The combination of all these factors makes a 
flexible and economic operation from the consumers point of view. 


. The problem of the amount of non-associated gas in the 
Sundre ~- Westward Ho - Harmattan - Cressfield area remains to be 


determined, 


Every effort has been made to supply data which it is 
hoped may be of assistance to the Boara. 


All of which is respectfully submitted. 


NS, J. DAVIES!" 
SemJieAVIes Blue tell 


7 January 1958. 
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CANADIAN WESTERN NATURAL GAS CO. LT. SYSTEM 


DELIVERABILITY TABLE 195g TO 1987 
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